In the previous paper the author and her collaborators reported the isolation and purifi cation of hemagglutination antigen of Mycobacterium tuberculosis Aoyama B (virulent human type) by zone electrophoresis and ultracentrifugation techniques (Tsumita, Matsumoto and Mizuno, 1959, 1960) . They isolated a macromolecular lipopolysaccharide which was electrophoretically and ultracentrifugally homogenous (26 S). The component sugars were mannose and arabinose. It gave a high titer of hemagglutination reaction against antiAoyama B horse serum as well as against anti-BCG rabbit serum.
The present author intended to isolate and purify a hemagglutination antigen from BCG similar to that of Aoyama B strain and to elucidate as to whether it crosses with anti-Aoyama B serum or not.
A lipopolysaccharide composed of mannose, arabinose and glucose was isolated, giving a high titer in hemagglutination reaction both for anti-Aoyama B and anti-BCG sera.
MATERIALS AND METHODS
Organism: BCG strain of the National Institute of Health, Japan, was cultured on the surface of Sauton's media for 4 weeks at 37•Ž. Washed and lyophilized bacteria were defatted with alcoholether and chloroform successively. The defatted bacteria were used throughout this work as a starting material.
Chemical assay: Total nitrogen was determined by Nesslerization after sulfuric acid-decomposition, phosphorus by King's method (1932) , and protein content by Cu-Folin method (Lowry et al., 1951) using bovine serum albumin as a standard. Hexose content was determined by anthrone method (Yemm et al., 1954 ) using glucose as a standard. Pentose content was determined by orcinol method (Kerr et al., 1945 ) using arabinose as a standard. Reducing value was determined by Somogyi's method.
Biological assay: Hemagglutination and inhibition tests followed the procedure of Sorkin and Boyden , 1955) . Hemagglutination activity of a fraction was expressed by the least amount in pg enough to sensitize 1 cc of 2% sheep red cell suspension. In the case of inhibition test a slight modification was attempted as follows: One hundredth diluted antiserum (0.2 cc) was added to an equal volume of serial two-fold dilutions of antigen and incubated for 45 minutes at 37•Ž. 0 .2 cc of tuberculin-sensitized sheep red cell suspension (1%) was added to the mixture and incubated for 1 hour at 37•Ž.
Inhibition titer was shown in pg neccessary to neutralize 1 cc of one hundredth dilution anti-serum. Pictures were taken at 6, 14 and 22 minutes (Fig. 2) Hydrolysis of the Hemagglutination Antigen (PI) with N-HCl 10.05 mg of the antigen was hydrolysed with 2.5 cc of N-HC1 in a glass-stoppered tube for 30 minutes in a boiling water bath. The reaction mixture became turbid while the hydrolysis proceeded. After hydrolysis, it was extracted with ether for 24 hours continuously. The ether fraction was collected and washed with distilled water and dried with anhydrous sodium sulfate. The ethereal solution was concentrated to dryness to yield a residue weighing 2.29 mg. It was, therefore, 22.8% of the starting material, PI. The lipid fraction gave a neutral value of 142 and the average molecular weight of fatty acids calculated was 395. It had negligible amounts of nitrogen and phosphorus.
After the extraction of lipid, the remaining aqueous fraction was further heated for 2 hours, and hydrochloric acid was removed by repeated addition of water and evaporation under reduced pressure. The residue was chromatographed on filter-paper (Whatman No. 1) using three kinds of solvent systems: phenol-water (4: 1), benzylalcohol-acetic acid water (3: 1 : 3), and butanol-pyridine-water (6: 3 : 4). Aniline-oxalate reagent was used in all cases for development. Mannose, arabinose and glucose were found as component sugars and their Rf values were identical with corresponding authentic sugars.
Effect of T rypsin on the Hemagglutination Antigen
Ten mg of the antigen (PI) was dissolved in 3 cc of 0 .1 M phosphate buffer of pH 7.8, to which 100 ug of trypsin was added and incubated at 37•Ž for 4 hours . After incubation, the solution was shaken with chloroform-octyl alcohol (4: 1) and centrifuged. This procedure was repeated several times and the combined aqueous layer was dialyzed and freeze-dried. 8.5 mg of the material thus obtained was measured for hemagglutination activity, nitrogen and protein contents. As shown in Table 5 , the results obtained were compared with hemagglutination antigen without treatment with trypsin. A very small amount of protein and nitrogen decreased, while the hemagglutination activity remained unchanged. Table 5 . The comparison of nitrogen, protein and hemagglutination activity between the hemagglutination antigen and trypsin treated antigen
DISCUSSION
In the previous papers, it was reported that the hemagglutination antigen was isolated and purified from a virulent human type Mycobacterium (Tsumita et al., 1959 (Tsumita et al., , 1960 . Ultracentrifugation and zone electrophoresis were also applied with success to the purification of the antigen from Mycobacterium tuberculosis, bovine type, BCG. The nature of the BCG antigen was an ultracentrifugally homogeneous lipopolysaccharide with macromolecular weight (22.2 S). It was very similar to the antigen derived from a virulent human type Mycobacterium in this physical nature. However, the compositions of sugar moieties were different from each other. Mannose and arabinose were commonly found in both antigens, but glucose was found to be present in the BCG antigen. Although, in the course of the extraction and purification, mycobacterial polyglucose appeared in the fraction because of similarity in the macromolecular weight, a large part of polyglucose could be separated off by ultracentrifugation.
In addition, as it did not move on zone electrophoresis, it was not difficult to remove almost completely the polyglucose from the antigen. Therefore, it was convincing that the presence of glucose in the antigen was not due to a contamination but due to the presence of a BCG specific constituent different from that of a human type Mycobacterium.
From the biological viewpoint, an important problem has remained to be solved as to whether or not the hemagglutination reaction of BCG-treated human serum was the same as that of a patient serum, because both antigens have not been obtained in a pure state enough to discuss the difference. Now, it was chemically shown that the BCG antigen contains another sugar constituent, glucose, and cross reaction of both antigen against homo-and hetero-logous antisera was examined. As seen in The estimation of carbohydrates in plant extracts by anthrone. Biochem. J ., 57, 508-514. 
